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(54) STEAM INLET/OUTLET PRESSURE LOSS 

REDUCTION STRUCTURE OF STEAM TURBINE 

(57) Abstract 

PROBLEM TO BE SOLVED: To reduce incurring of a 
pressure loss by smoothing a flow of an outflow and 
an inflow of steam in the vidnity of steam inlet 
and outtet pipes, In the pressure loss reduc^n 
structure of the steam Inlet outlet part of a steam 
turbine. 

SOLUTION: Main steam or reheat steam worked at 
middle and high pressure steam turtnnes and 
rotating a rotor 101 flows out through the 
peripheral opening part of an inner side casing 130 
to a space between a car room casing 100 and the 
inner side casing 130 and flows out as 201 and 211 
through a main steam outlet pipe 120 and a reheat 
steam ouHet pipe 121. However, the inner side 
casing 130 forms structure divided into upper and 
lower secflons and Is provided with flange parts 131 
v^lch are coupled tog^er by bolte 132. Further, 
covers 1 and 2 are provided and smooth a flow of 
outflow steam and reduce incuning of a pressure 
loss. Moreover, the same kind of a member is also 



provided at the main steam and reheat steam inlet 
pipe and structure is provkJed to smooth a ftow of 
inflow steam and reduce incurring of a pressure 
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-jr-i/vi^i aoratcssiwi/ri^^waifi 20. n 
mmmnmi 2ij:«52oi, 2iii L/trsKtu-r* 

jK-JI/H 3 2rilS^3*a-C*J0. CCD 




100 ^-t'T-yy/jf 

131 l=7y'}^ 



^ \l2llj*fr«S.StlD«» 

211,201 



[it*^i} ^iKK, is.K^-ii>ifihtJ:imM.^- 
i2a»-fc^>g|j-cf±**i/fc^*5p*-tf>s(i*>e)«ia 

Sl3r-lf>©^JtlAWPffitii5««IJi. 20 

i> * c i t -r * ai*^ 1 iEtt©i^ - 

^tBPEEJIfijlgSWjg. 

[ mnas 4 ] «fiieM^P1R©Tfi8«B5i2r^ J8i8© 

>©igmAWPffli<s««js. 
[ife?g©»iai&giw] 

[000 1 ] 

[^?«©ji-r.2.e?*s^if] ^i^Bjtj^m^'-e^©^.^ 30 

AtflPg|5Eli(Sj««itK|igL. ^.mfflAP-C©Mm©iSi 
[0 00 2] 

t*'ff3'-tf>©rt8B*^-r»fBE|-C*4. a{c*jt>T, 

1 0 0{i:^^-!r-^'>i/r*'5*liflI5'-fc^l':^^*?:'!r 
~iy>ifvm-3Xt,>^, 1 0 1 Wttivt»©P-3''C*D. 

4. 1 0 2«iSffii'-K'>g|5Tii;iE^.m*igKn-5ji8S-C 40 

10 2*ajib. tt**Lfcai©IIM*SJ»L. C©MI 

^4f^-rsj;^{cSSAurss-rji8Sr*s. i04« 
^MxnmvAf), isiEStM*iajA-r4AP«r*^ 

1 0 5l3:flf^^.mAP«r*«3. *;E5»-e>g|5 1 0 2 

■ctt*«:L/c^©|gm!{i^iiJaBft3n. asAsnsAPW 

[0003] 1 0 6»iSBE*-tr>SIJl 0 2i*BE*- 
tr>^l 0 3<!:4K»-rSJ^-;Uy>i''C*S. 1 0 7 50 



!|$B82 0 0 0-3 56 1 1 0 
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{iSEE^-f^^iSp-c**). >SP1 0 2^ 

H©»S*3^^-rS«jiSP-C*S. 10 8«*ffaf-e 
>»±gpt?*0. *Si'-t>SS10 3jaH©»»*3t 
}t-r6«jgapr*So 10 9. 1 1 0«n-5' 1 0 1 

0 o?|jss-c->-;i'-rsj^-;i'Si5-c* 

■S. 1 2 0 «±^^aiP'Bt?. BBE^» - 1 >gB 1 0 2 1? 

fl:*%LA:^«3iijsBa-r*mpe-r*4. 1 2 i«ii 
tm^mnm-ci)*) . ipE^-tr>sBio3-cf±*4L 

-i:^:x'8ij©a^**>^iisi%ift«-r4e-c*s. 
[0 004] ±ie«^©tfiaiE^»-t^>{c*jCi-c. ii<-Y 

7*>?>©«ff©^^2 0 Oit^mU^Um 1 0 4«>6 
«^^r-Sx>i^l 0 Ort{c3|3&i*a. JSBE^'-t^>ffll 0 
2(cgPA3*l. JgEE^-tf>SiJl 0 2©a-i» 1 0 1® 

Htcixwc^ e>ti/csratcs£n-ciisi-r -sc itc J: Oft* 
iL-cp-^' 1 0 1 t^mejj^^^. ttm^Ltcms^z 

0 1 Wi^SlWP«l 2 0 J:*) mmir--iy> if \ 0 09\- 

[ 0 0 0 5 ] X. —ysms-f- t^^ai 1 0 2 -ctt** 

iH?^aiP«l 2 0/P6fifeWL/fc^»ia^«BS© 

wi^g-v^ji^n. sftn!»^nr^m2 1 oiurs^a^ 

^Pgl 0 5J:0«)Ef-t^>gBl 0 3--^3!pn. 
EE*-tf>aiJl 0 3tC*JC>rP-»l 0 lfflH©»M* 
ijStx-Clg5S-r.5.C£CCj:0f±*4b. tt**Lft:|^2 

1 1 «flf»^JtttiP'g 1 2 1 J: •jmMir-J^^i' 1 0 0 

[0 00 6] lagjiiaSJCfcWSE-ESCIfF-FffM 

0«:ftao-c^-ria-r*»). »^-jr-i/>d/i oowsp 
{ctec>r. ii5ff^-t>a8i 0 2X«*ff3'-i^>»i 

0 3^H«. n-ifi 0 immmns^-c^nf^yp^m^ 

-i'^y 1 3 0-ca*>nrt»-S. nmtr-tylyifl^O 
»±T-C2^fllStiT*J»). M«8SP«:*5C>-r7^>i;S|J 

1 3 1 «rWL. 7 ^>ySI5 1 3 1 H 3 2 (Cj: *) 

[0 007] fie-3-ci^^ap'g 1 2 oxttfusiMsiai 

P« 1 2 1 (H^aS) J: *)WLmtmM2 0 1 li*^ 

Ar-s^>*ri 0 0 tp^mi^—»ifi 3 0i©ra©igra 

cfcOtt^^riK^^-CSSfflL/. Jlffl*iiKnrfflP'g'N.^4a4 
*!. M«8aB{c»7^>s;8q 1 3 K H 3 2*555HJ 

©i 5 (C 7 ^ > i?S|5 1 3 1 ©Bll=tg|J^H-C»jSjS*i^ C 
rSfcnj&J J: ^tr««*(^i; . IISiaE©E«**:*c* < H 

[0 00 8 ] 01 0(^g|8(C4tJ(:f6G-GtKM@S:i:)^H 

— »i'l 0 OrtSPtCtt. l5l««CF*3JiJ-!r-^'>i/l 3 0 
*J* 0 . }^m^~iy>if 1 3 0 »«ij^©^ 5 {C 2 

7^>5^SB13 1. Jl' h 1 3 2 *i* 0 . C 

n63!X5ifflL/cj^«<kft-:.r*jf). c©ap^j©^ra«i(i{ 

<«Co-CI,»4. fiforS^R^Pgl 0 4. IH»IISIA 



(3) 

3 

ami 0 5*^6SSA-rs3E^^2 o o. b^^^2 i o 
-^^t^sp 1 3 1 ■^'tK^u b^rjiji, y 1 3 2ia2 

toss. 

c 0 0 0 9 ] ^xtc^a^f- h© ^ iSBEa» 

-tf>{Col>-CSi^-r-5. BIl 1 »fiff*-e>(D-)» 10 

2 5 2 «I^*M-C*4. 2 5 3»2gm«*&nr*fJ 
?f»^2 5 l*>e>rt«^2 5 2-^^2 7 0*3I< feCD 
t?4>-5o 2 54«SSr*f). -aaii2 5 4a<b2 5 
4b(DSiS:d'6iS0. SSS2 5 4 bF*iJlSiC»»S2 5 
5*siI3e3tl-Cl>4. 2 5 6»D-5'-C*'), P-di^ 
H{C«KiS2 5 8*iBXf^W6*lTliS, 2 5 7»0-5f 
2 5 6 i^mf SttS. 2 5 9 tt^^OgFWP-C* 0 . 
2 6 0«^^-C&*. 

[0010] ±iE«fi£<Dfij5if-tf>tC*Jl>-C. tpS.^ 20 
-tf^rft^^rL-fcl^SlJi^Sja^ (fflE^iJUD. MSI 
2 7 0 <!: LXtp^(DMMWm 2 5 3 --a^A^n. 
2 5 2'v«EAU. M«^2 6 0-^A-S. mALfcWMt 
■^iCS^tftti. -€-n-e*i»S2 5 5. 8iiS2 5 8*5iB5tJ 

a-ar2 5 6«r|BHg$'i+. *tl*tiSPSlS2 5 9*>t,i1- 

[ 0 0 1 nia 1 2 »±ia«:iiiBjL/fcfiEf -trxDl?. 
□ 2 5 3 ©iH|iJ{CSi±feAn«2 6 1 *5|H|jfci4«0-C 30 

lessnri^i. M^An«2 6 i«p» ^fctei^r^ 

SiM2 6 0PaPg|J4fll»iR0. P, j^.*r«4«LrS£^ 
»?^«*&P 2 5 3 OMM^mm-i 2 tS(©ffi*>e 

C 0 0 1 2 ] El 1 3 «±IB{CSi?§ b?c^^«*&P 2 5 3 
<!:M^P^2 6 1 t<Dm^i^^h, (a ) 

(b){*fIiJM0. <c) (i (a) CDJ -JKMST* 
S. C*a6iaK:te(,>TM^«il6P2 5 30MffllJ«2tJtO 
««02K5lAPfi2 6 1a. 2 6 1 b*>6&»). 
*&P2 5 3<D±g|5aRJg, TSi52 5 3 a»S:i^Jf$tt<!:ife 40 
o-Ct^S. ^iaAP«2 6 1a, 2 6 1 b«. MMm^ 
P2 5 3 ±«»R?g«r. TaP*s|S^^P 2 5 3 a CD 

[0013] ±fB«ji©(Sffidf-t^><?^M^P2 5 
3> ^^AP«2 6 l^-^ife-SM^OAPmcfcC^r 
». SfeA-r-2)2K«2 7 0WMmAP«2 6 1 ©««4«CJ: 
0.^««:L{i64ari«A-rsyt»K:nj^«i|i&P2 5 3 

ts,R(om^n2 5 3 a iorarssnmii. mutm 



«Fgg2 000-356110 
4 

[00 14] 

^.Maips. Bfi!^mmpe*^6«Em-r*^3ii 

i^©Ea*J:*:* < & U * ^ . X. ^.SIAPS. 

— »5'©7 7>-:^aj^!K;i'Kcj:555mSIJ-c, cne. 

pasjcteti-cjSifcUIS^L. «SA-rsi!6»©ffifi*s*9:^ 

[0015] Hfc. fiBEi»-i^>«:*jt,»rf3:. ^SlAP 
«-c«sK3 *i€.^^«*&p«:*jt,^r fcijKA-r -sMm*ia 

•S. c©J:^^^«i5iJ:'^M^^-t^>7•^> hccfci^-c 

ifiA, «tm-rs^©Eja*fi«i/t:^^4r-tf>©j» 

[0016] ^c-c*^ia-c«> ^^4»-i^>©^^a 
AP{c*jc»r. ssffl. aEA-r5ii»©«Eti*R«-r«aE 

ti>(o^m^isit>i,c t^wmt L/-c^d:3n/cfc©-c& 

4. 

[0 0 17] 

[gij®*)j?at-r4/cjf)©#©] :^^Mimm<Dmmi:m 

mrhfcii3K.:x<o ( 1 > TiM (4) ©^S%««f 4. 
[0018] ( 1 ) *iS5E. fiBE^-t:>*^6^j:SM» 
5r-l^>©M^AmPE«(a««Jg-C*or. tt'WEEi' 
-e>{c», MijlAPlf*>6SKAtfc^^*«i'-t>au 
-^Sa AT 2. SSSStc^JlSSsn* Rit «c-r SM^SSEASW 
i. l!)IB5'-t^Si5-Cf±^*L?c^^*!!|51f-tr>aJ*^ 

>{c5i> M,m«!|s&P©Mffl!)K:«ti-i:»ft*i4 5S*ilre§p 
Ts«f^APfi*s:w)tec <b ^r^astt -r SMm^f - > 

C!^l^tllPQE«{S«1«Si. 
[0019] ( 2 ) BafBcfWII - 1 >©MmiifemffliJfflJ 

> J^«^©3?WSS'S:ai >Rl*ifliJ"5r - S/ > i'Jf ffiCC 6. 
A>Jic*H4Wt/TS-rS±T©*^'«--c*»3. mtmM. 
SfeAfflijai5«». BfFiartflB^-t'>i^P«8JliBtc@5£3 

^©«(nBM^pe©«4'raa5±TRc)'£:&©«5ia 
i^fflu-^ - > ^ 7 ^ > i'S^jc^n-eniBH s n/cH 
AJK<^i©S|5t*-c*ic i?£i^iT4 ( 1 ) ^<mM. 

[0 020] ( 3 ) m%mMJ^n^<oymu.m^mM^ 



5 

tiri^^ci^i^i-r* (1) nmomskf-axo 

[0 02 1 ] ( 4 ) mssMMAnmoTmam^r^M 
m<o±micwssstixi.''^cti:¥mitr& ( i ) iB« 

C 0 0 2 2 ] ±a ( 1 ) ©^Hjiaslci Lr 

ifitirm.x-r^, tie*«±T©ii«An«*>?)«ALfc lo 
©■c. ijEEAfflijipi»«:^-e>giJ*ie.iSHi-r*M»7&sn 

?t{CiiKtl. tiia5©J:5{Crtffl!lir-'»y7 7>5JS|J©^ 
fflSIJ©^J^K:*jt>rSL3ti*Ci*t*<. mmiis^f 

(0023] M{C. fflEi'-l^XC^.a^itePCCl*^ 20 
SSiA«*sS£*J: 0 fcSfen*5R^<»: ^t-S J: ^ (c. *<c<||K 
■C4 5a*?S<!;Uri>4©-C. Se*©4 5S)a<©li» 
iJt'^. ^JWS|gSiaEA«CCT&o rsiliahr 4 C tifitj:< 
Rit«cg£A-rS©T:fiE5'-l^>SB{C*Jl>rt)JIii3&siS 

[0 0 2 4] *»I3© (2) -CB. ifJiSEE^'-t^^WlS 

fmmismii. rt(BJ-5r--»i^©7^>i?sij*s^^i: 

T. Sftffl-r€)^^«:7-7>i;ap©l^ffl§|J-CSLS4i-5C t 30 

xA-xtca5M©ftMtc?9-:>rzj!£n^.^WP«'^« 

*>ns. X. iJ£A^«.^^B=«»^©SP««c?&-3-C|*3 
<. X25E:&©^.mAP'g©*Paa5'C€,jiaSS©lfe*{cJ:5 

aEn©?^afc*5:< ( i ) ©^H^©Ea<aja«:5ei>it© 

[0 02 5] :*:^l^© (3) . (4) "Cli, <g|Ii'-f 
>©IPJiSfcAfie*«. M^cggp•rSftS3&s/^3<^£SJ:^ 
APS»©raP»*©**<tL. TJieSB*M«:Tiffc 
©-C^^©*A*^ J: 0 R?f i ?l , ±ie ( 1 ) ©*IB© 40 

[0026] 

tfi©-?^SIK:«^^>||»AaiPE«fi«^j§*jSfflTS If 

ii5ff^iR3»-t>©^»ia-c*6. ajc*ji.»r«fflsn 

r, |ft§g«*BSr-5*i. :*^?S©!^mai5»B»ffflA - 
A. B-B. C-C. D-D©»^-C*»)tiTK:^L< 
SilJi-S-S. 50 
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[ 0 0 2 7 ] 0 2 «*^i«©jiife©m 1 BmcomMn - 

m^-^-^-^i'l 0 0l*9©rtm^r-'»i'l 3 0»fif3fc 

mt:miLtcJ:'>(iC. ±T2^fai«jSt?S)0\ 

a 1 3 1 cc*5i»-csj?;w M 3 2 raigsn-co*. MiS 

©7-7>iJSI51 3 l©5lJJB-rSffiSWfflCC«. C©ia=Sr^c 
J«)^)*>JttRSI<^©flffl€:«r4*-'<- 1 . 2 *»±T%a 

[0 02 8] ±IH©<I:^ CC 1. 2-C^ai^-57 9 
Vi^^aJl 3 l©MiiSS|5«rS^ <b, ^'^^i'SIJl 3 1 
^■!r-S^>i'l O.Ora©fiSK»55WSP©*«.>&«f)e>*>>i 
©iifelffi <!: 0 . f±** L tc^k(OMMit C ©SfeffSSB^ 
-e«En*iSL$*a-5Ci*i^c<, R?f{CoS<i> 5?mg|J-C© 
nafiK©l^^«>^r < i^»WP« 12 0. ll«i^JvWPe 

1 2 i*>6SKwr-6. fii-:»-c«Ear4»isi©E«3&Jii>a 

[0029] ±ie©:<;^-«- 1 . 2 «. MffigP©? ^>i^ 

^1 3 IK— i*©R5iiltt*-'<--rH5<t:9«:i/r<,»4 

^WjSfC-rtitf. */<-©Bl#«>M«8aiI*^^-C|Bf 

[ 0 0 3 0 ] 03 ttia 1 «:*jW2>agm*«S£A-rSAP© 
©S|5^*^l/. (a) *s|gi{C*jWac-CBtfflHSCJf 

D-D»f®S©W:^«:f^O-C^j^-r0, (b)«(a) 
tcijW-SE-EIWBia, ( c) « (a) K:*jW4F-F 

»rffi0-c*s. cn^atctoti-c. isfe«js«iaio 
[0 03 1 ] 1 o\aiif-{ pzru-j i'-c$>t3. =nmK^ 

L-Ct-i-S. (a) SK:*j«,>-C, K:/a >i' 1 0«i 
af^AP« 1 0 4X«lff?ftggSlAPe 1 0 5 ©MAP« 

©cfiraaJ©±T<t. 7^>y»i 3 i©wi»«:-€-*i-en 

4 ^Bifgwe)^-^^^, ( b) ccfci^r. ^-f F'T'Ci 
1 0 »'e©=ft}^©5^^SP*5|^ffl(l^r->» 1 3 0 «: 

mmihti. X (c) {c*ji>-c. 7^>i?spi 3 i<Dif 

■<Y^Uvi?\ 0Brtl!iJ-5^-'»tyi 30 t-y^>Vi& 

1 3 i©ffi:^{cffif=tw entries. ?c*j, c©^'< FT' 
a »^ i» 1 0». IISi©«EASB{c*jl,»t:WffliJ'Jr-i'>i/ 1 

3oi-t*fi£jesnr4>^<. X. 

*i/c «>©srjifS^-ciRm-c *>m> fc©-c* 

[0 0 3 2 ] F:ra-^ i»©ipSL«i!><C< ifc^m 
APt 1 0 4 ©APaJ-Ctt> C ©API 1 0 4 ©^*J 

tUmtLl^. X. W}?!^^P«l 0 5©AP6l5©Jt 
^fCt, if>tt< ifcC©APei 05©F«3Sil/. cn 
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[ 0 0 3 3 ] 0 4 3 K.7nrmmuKnd)im^<DmM.o 
imm.2 1 otj^^pgi 0 4x«si»^^APg 

( 0 0 3 4 ] S 5 H2f:^l«OSIiS<D— J^SSCCi^SMSlffl 

*&psiJ»*ii^-r»rS0r*«,. Efctei»-c. ^mtjimm. 
{±=&BS-r i> i)\ :^m<omi&v<Dimm^iitn^ 2 o -c 

[ 0 0 3 5 ] 0 5 tcfct^r. ^«AP«2 0 «. Ei^jn 
^ilti^-Cn^-rS£3f5©^^Pffi2 6 1 ^Oi>mSi.imX 
rS«#%«>4-<»*'K:U TSP©lgm«*&P2 5 3a* 20 

J: f) Mtc^^S 2 6 0 rt'^ AO iZ^tf J: ^ «c LTT 
If / ^^AP«TS*tie*©Px *>e.P, ,^iO/ct)© 

[003 6] ±ia©J: ^{C. ^,S(,AP«2 0 ©T«*^ 
^2 6 0 ©APlBliIlSWS2 5 4 a±ffi<J:©ra©P 
, ^tciggt-^CitcJ:*). a5Sl2 7 0©S£A-r5ftK 

<JS:0. lEE«*i«£M-r«.«>©-C4)4. Se3l50^^jjS5A« 
2 6 l©tti'C>fte[B«<J4 5SfiK-C*-p/c3J5. *lli6fi© 
JI5SS-r»4 5aJ:iJt/J>3<Sc-Dri<»S. 30 

[ 0 0 3 7 ] 0 6 «ia 5 tC^f MmAPffi©lBS©^ffJ 
mv$>*) . l21{C*Jl,>T^iRAP«2 1 «ia5 iCS^T^m 
APfi2 0©T4SPj i'JfcMtcrtiSJfcAOii*. 
S5l2 5 4a©P4 .RS^rmit. 05O|^.^PfiJ: 
0 fcM«c3?^©SSA-r5ftS*)^j:«66*^K:U/c«>©-C* 
C©J:^&IRSvAPtE2 1 if 4<!:IEa©StEA*»S 
{c;^A-Xifj:f5ffi«fc®j«S4i?.t©-C*S. 

[ 0 0 3 8 ] 0 7 {iia 5 4C?v-rgg^P«OHK:SIJ©3! 
mm-Ci>K>. ^Sl«i|&P2 5 3©'g#'&2 5 3a©i^> 
Kge^iO fcL. ircif±:^K:fiigb-ca\({^i:t/cfe©-c* 4o 
0. ll«AP«2 2ttT4S4fi£*©Px *iEli;<b. 
±SP©*lf^2 5 3a**±»tfc^±^t. P. iSSr 
<!:tfc*)©-C**. ^©«S^. ^,^P«2 2»S!*0 
AP«2 6 1^*) i>mtlifii9i,-pil>I.Ctj:i,m^ttj:>)^ 
0 5 . E 6 ICTjk-rm i lal«IK:lgm©SEA* :^ A - XtC 

[003 9] WiSiB^L/ci^tC. :$-mmmm(OBWi 

4iii;E3»-i^>5c*jcf^,i^^aP®i 2 

0. wj»^tap«i 2 iJjpesfeWf 5^ji©aEti*ffi 

PlfrtSBia2«:g9:tf fc*-'-?- 1 . 2CCJ:»)R»i&»n<b so 
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MK. 2E2f.^Pe 10 4. Sail^P^ 1 0 5 

h WLxr s^tv©ffin* APet*9gi5ifiia«:i9;w /c^/ 

«:Jf- t>-C©^$«rI^±§-a-S C t S. 
[0040] MJC. i£l^^i»-e>{C*JWS^««|& 
P2 5 3K:l9:W6nri>aiKmAP«2 0. 2 1. 2 2 

«?.»©SKA©iHJiat*5^*-ef R»«:«EAf -6 J: ^ Coi 
•5. BE«*/hS<-r4C<!:*s-C#*fe©-C*4, 
[0 04 n^C*J. «f,Svi'-t^>7'7>KC*Jl»-C. ± 
ia«:|ji|g©3li6©j^ffi^©attiSjiS«3i4«l«jS^* - 

ifxo^icmmb. X. i££^^^'-if>©E«ig«« 
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